Overexpression of LMO2 causes aberrant human T-Cell development in vivo by three potentially distinct cellular mechanisms.
Overexpression of LMO2 is known to be one of the causes of T-cell acute lymphoblastic leukemia (T-ALL) development; however, the mechanisms behind its oncogenic activity are incompletely understood. LMO2-overexpressing transgenic mouse models suggest an accumulation of immature T-cell progenitors in the thymus as the main preleukemic event. The effects of LMO2 overexpression on human T-cell development in vivo are unknown. Here, we report studies of a humanized mouse model transplanted with LMO2-transduced human hematopoietic stem/progenitor cells. The effects of LMO2 overexpression were confined to the T-cell lineage; however, initially, multipotent cells were transduced. Three effects of LMO2 on human T-cell development were observed: (1) a block at the double-negative/immature single-positive stage, (2) an accumulation of CD4(+)CD8(+) double-positive CD3(-) cells, and (3) an altered CD8/CD4 ratio with enhanced peripheral T lymphocytes. Microarray analysis of sorted double-positive cells overexpressing LMO2 led to the identification of an LMO2 gene set that clustered with human T-ALL patient samples of the described "proliferative" cluster. In this article, we demonstrate previously unrecognized mechanisms by which LMO2 alters human T-cell development in vivo; these mechanisms correlate with human T-ALL leukemogenesis.